INTRODUCTION
In recent years much attention is paid to metal hydrides, especially because of their possible application in hydrogen-storage systems.
In this paper we report about the hydrogen sorption characteristics of amorphous CusoZrso, Ni50Zr5~, Ni6tTi39, Ni6*Tiz9Zr9, Ni64Zr36, Ni60Nb40 and NisoNb~o. Amorphous alloys are of interest, because these may offer advantages over crystalline materials. The well-known h~dride-forming compound LaNis for example disintegrates into a very fine powder, which is technologically undesirable. Splat-quenched unhydrided alloys have a high yield stress and are ductile, contrary to intermetallic compounds and therefore will be less susceptible to disintegration. The preparation of the amorphous alloys and the method to measure the pressure-composition isotherms have been described in an earlier paper ( I ) .
EXPERIMENTAL DETAILS
Calorimetric measurements are performed with a differential scanning calorimeter. The hydrogen content of the purge gas used in the DSC (purified Ar) is monitored. In this way the hydrogen evolution and the heat effect are observed simultaneously. The magnetization measurements are performed with a vibrating sample magnetometer. Measurements of the surface composition are done by Rutherfordbackscattering of 2 MeV ~e+-ions.
RESULTS AND DISCUSSION
The crystallization temperatures and heats of crystallization measured by means of DSC are summarized in Table I showed no amorphous t o c r y s t a l l i n e t r a n s i t i o n and t h e X-ray d i f f r a c t i o n p a t t e r n was very s i m i l a r t o t h a t of c r y s t a l l i n e NiZrH3 (2; f i g . I ) . Also 
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n e a r l y t h e same temperature.
Research was c o n c e n t r a t e d on Ni64Zrj6 and r e l a t e d From t h e absence of a p r e s s u r e p l a t e a u i n t h e P-Ccurves of amorphous N i a 4 Z r 3 6 i t can be concluded t h a t no hydride w i t h a d i s c r e t e composition i s f o rmed a t temperatures between 333 K and 533 K. How-
e v e r t h e presence o f h y s t e r e s i s a t t h e lowest temp e r a t u r e p o i n t s t o hydride formation i n s t e a d of an extended H-solution. Also t h e isotherms do n o t obey S i e v e r t s ' l a v .

From t h e P-C isotherms we c a l c u l a t e d t h e e n t h a l p y of formation of t h e t e r n a r y hydrides of N i 6 4 Z r 3 6
and t h e r e l a t e d c r y s t a l l i n e a l l o y s . I n Table 2 t h e s e v a l u e s a r e compared'with t h e r e s u l t s obtained from t h e a l l o y model developed by Miedema and co-
workers (3-5). Only t h e v a l u e s f o r N i s Zrz d i f f e r widely, probably due t o t h e low amount of hydrogen absorbed by t h i s compound. These r e s u l t s w i l l b e
TABLE 2
The e n t h a l p i e s of formation of Zr-, Ti-and Nb-hyd r i d e a r e -163, -125 and -25 kJ/mol Hz r e s p e c t i v e l y .
Not understood i s why t h e sequence of t h e temperat u r e s a t which hydrogen s t a r t s t o desorb by h e a t i n g
i n t h e DSC (300 K, 500 K and 700 K r e s p e c t i v e l y ) 
Alloy i s j u s t opposed t o t h e sequence of t h e s t a b i l i t y of t h e b i n a r y Zr
t a ft e r dehydration t h e d u c t i l i t y was recovered, a l s o of t h e small s p l i n t e r s . Besides t h e s i z e o f t h e s p l i n t e r s was s t i l l l a r g e compared t o t h e p a r t i c l e s i z e of t h e LaNis-hydride powder (< 0.005 mm).
Enthalpy of formation (kJ/mol Hz) d i s c u s s e d i n d e t a i l elsewhere.
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Fig 5. DSC-and hydrogen desorption-scan of hydrided Ni64Zr36.
c l e s Were super-paramagnetic. The s a t u r a t i o n value of t h e magnetization corresponded t o t h e s e g r e g a t i o n of 1.7 % of t h e Ni-atoms i n t h e form of m e t a l l i c Ni-clusters. Fig. 6 shows t h e Rutherford-backscattering r e s u l t s f o r an as-quenched and a 100 times cycled sample of amorphous Ni64Z1-36. We i n t e r p r e t e t h e d i f f e r e nces between both p r o f i l e s a s a Ni-enrichment n e a r t h e s u r f a c e of t h e hydrided sample. From t h e e l e c - 
i t h t h e magnetization measurements i n d i c a t e s t h a t t h e s e g r e g a t i o n of m e t a l l i c N i a l s o t a k e s p l a c e i n t h e bulk. For c r y s t a l l i n e TiFe and LaNis
Schlapbach e t a 1 (6) and Siegmann e t a 1 (7) found only a s u r f a c e s e g r e g a t i o n of t h e second component (Fe, N i r e s p e c t i v e l y ) . For a 1500 times cycled sample of FeTi f o r example they found an Fe-enriched l a y e r with a t h i c k n e s s of about 0.05 um j u s t below t h e s u r f a c e .
CONCLUSIONS
-Of t h e a l l o y s w i t h a r e l a t i v e l y low c r y s t a ll i z a t i o n temperature (750 K o r l e s s ) , C u~o Z r s o , N i 5 0 Z r 5 0 and N h l T i 3 9 , t h e f i r s t two c r y s t a l l i z e d u r i n g hydrogen s o r p t i o n . The amount of c r y s t a ll i n e m a t e r i a l p r e s e n t i n N b j T i 3 9 does n o t inc r e a s e .
-The a l l o y s w i t h a r e l a t i v e l y high c r y s t a l l i z at i o n temperature (835 K o r h i g h e r ) , N i 6 2 Ti29 Zr9 , N i 6 4 Z r 3 6 , Ni60Nbq0 and Nis0Nb50 , do n o t c r y s t a ll i z e during hydrogen s o r p t i o n .
-Under Ar amorphous N i~, 4 Z r 3~ desorbs hydrogen a t lower temperatures than amorphous NiTi-and NiNb-alloys of comparable composition.
-The isotherms o f amorphous Ni64Zr36 do n o t show a p r e s s u r e p l a t e a u .
-The d i s i n t e g r a t i o n of amorphous samples d u r i n g hydrogen s o r p t i o n i s l e s s s e v e r e t h a n t h a t of c r y s t a l l i n e i n t e r m e t a l l i c compounds -I n a 100 times cycled sample of N L j 4 Z r 3 6 segreg a t i o n of N i found p l a c e . Phys. Rev. L e t t . 40 (1978) 972.
